Analysis of pancreatic islet cells and hormone content in the spontaneously diabetic KKAy mouse by morphometry, immunocytochemistry and radioimmunoassay.
The splenic pancreas of 165 day old diabetic KKAy and age-matched nondiabetic C57BL/6 mice was examined by morphometry and immunocytochemistry at the light microscopic level and by radioimmunoassay to evaluate the morphology, surface area, endocrine cell composition and hormone content of the pancreatic islets. The insulin cells of the diabetic mice were severely degranulated and many of the glucagon, somatostatin and pancreatic polypeptide cells were displaced from the mantle to the core of the islet tissue where the non-insulin cells appeared to lose their continuity. The topography of some of the islets of KKAy mice was further deranged by acinar cells among the endocrine tissue. Morphometric analysis revealed that the surface area of the islets of KKAy mice was significantly expanded in comparison with that of C57BL/6 mice. The volume and numerical percents of the insulin cells were significantly increased whereas those of the glucagon and somatostatin cells were decreased in the KKAy mice. Since only the mean absolute number of insulin cells was elevated in the diabetic mice, the alteration in the relative proportions of the non-insulin cells and hypertrophy of the islets seemed to be a manifestation of insulin cell hyperplasia. Pancreatic insulin and somatostatin contents were markedly diminished in the islets of KKAy compared with those of C57BL/6 mice. These results demonstrate that the microscopic anatomy, endocrine cell populations and hormone content of the pancreatic islets are deranged in the KKAy mouse with severe hyperinsulinemia and hyperglycemia.